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DETAILED ACTION 

1 . The amendment filed on 02/1 3/2007 has been entered. 

Priority 

2. Acknowledgement is made of applicant's claim fpr domestic priority under 35 U.S.C. 
1 19(e), through one or more of the provisional applications 60/389962, filed 6/19/02; 
60/391277, filed 6/24/02; 60/432925. filed 12/12/02; and 60/433470, filed 12/13/02. 

Applicant should note, however, that the written description of one of the above ref- 
erenced provisional applications must adequately support the subject matter of one of 
the claims of the instant application in order for that particular claim to be entitled, under 
119(e), to the filing date of that particular provisional application. See 35 U.S.C. 119(e); 
New Railhead Mfg.. LLC. v. VermeerMfg. Co., 298 F.3d 1290, 1294, 63 USPQ2d 
1843, 1846 (Fed. Cir. 2002), ("the specification of the provisional must 'contain a written 
description of the invention and the manner and process of making and using It. in such 
full, clear, concise, and exact terms,' 35 U.S.C. § 112 f1, to enable an ordinarily skilled 
artisan to practice the invention claimed in the nonprovisional application"); and MPEP § 
201.1 1 ("If a claim in the nonprovisional application is not adequately, supported by the 
written description and drawing(s) (if any) of the provisional application (as in New Rail- 
tiead), that claim in the nonprovisional application is not entitled to the benefit of the fil- 
ing date of the provisional application"). Note that "adequate support" means that the 
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disclosure in the provisional application must describe the present claim combination in 
the "full, clear, concise, and exact terms" required by 35 U.S.C. § 1121|1. 

Applicant should further note that when the present claim is to a combination, the 
prior disclosure must describe the combination as a combination (not merely its distinct 
constituent parts) to meet the requirements of 35 U.S.C. § 1 12 U1 . See Hyatt v. Dudas, 
83 USPQ2d 1373, 1374 (Fed. Cir. 2007) 

Information Disclosure Statement 

3. If applicant Is aware of any relevant prior art, he/she requested to cite It on fonn 
PTO-1449 in accordance with the guidelines set forth in M.P.E.P. 609. It is noted that on 
1/24/05 Applicants stated, "The current invention is a waveguide photodetector coupled 
to a conventional transistor." It would very useful to have on record the prior art sources 
from which Applicants learned the art of the "conventional transistor." 

Claim Objections 

4. Applicants list claim 3 as "WITHDRAWN" despite the fact that claim 3 was cancelled 
on 5/30/06. This is improper. 

Applicants list claims 1.2, and 1 1 "WITHDRAWN" despite the fact that these claims 
are not subject to restriction. This is improper. 
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Claim 42 includes two separate sentences, one ending with the words, a plurality of 
dielectric materials," on page 15, the next ending with the words, "a second plurality of 
conductive contacts coupled to the silicon," on page 16. This is improper. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

Claims 39-41 and 70 are rejected under 35 U.S.C. § 101 because the claimed inven- 
tion is directed to non-statutory subject matter. 

Federal courts have held that 35 U.S.C. § 101 does have certain limits. First, the 
phrase "anything under the sun that is made by man" is limited by the text of 35 U.S.C. 
§ 1 01 , meaning that one may only patent something that is a machine, manufacture, 
composition of matter or a process. See, e.g.. In re Alappat, 33 F.3d 1526, 1542, 31 
USPQ2d 1545, 1556 (Fed. Cir. 1994) (in banc); In re Warmerdam, 33 F.3d 1354, 1358, 
31 USPQ2d 1754. 1757 (Fed. Cir. 1994). 

Descriptive material can be characterized as either "functional descriptive material" 
or "nonfunctional descriptive material." In this context, "functional descriptive material" 
consists of data structures and computer programs that impart functionality when em- 
ployed as a computer component. (The definition of "data structure" is "a physical or 
logical relationship among data elements, designed to support specific data manipula- 
tion functions." The New IEEE Standard Dictionary of Electrical and Electronics Terms 
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308 (5th ed. 1993).) "Nonfunctional descriptive material" includes but is not limited to 
music, literary works and a compilation or mere arrangement of data. 

Both types of "descriptive material" are nonstatutory when claimed as descriptive 
material per se. In re Warmerdam, 33 F.3d at 1360, 31 USPQ2d at 1759. When func- 
tional descriptive material is recorded on some computer-readable medium it becomes 
structurally and functionally interrelated to the medium and will be statutory in most 
cases since use of technology permits the function of the descriptive material to be real- 
ized. Compare examples found in In re Lowry, 32 F.3d 1579, 1583-84, 32 USPQ2d 
1031, 1035 (Fed. Cir. 1994) (claim to data structure stored on a computer readable me- 
dium that increases computer efficiency held statutory) and Warmerdam, 33 F.3d at 
1360-61 , 31 USPQ2d at 1759 (claim to computer having a specific data structure stored 
in memory held statutory product-by-process claim) with example found in Warmerdam 
at 1361 (31 USPQ2d at 1760) (claim to a data structure per se held nonstatutory). Note 
that descriptive material can include a description of a functional device and still qualify 
as nonfunctional descriptive material. 

Applicants' claims 39-41 and 70 are drawn to a "data structure representation" of a 
physical device. Such a representation, if recorded on some computer-readable me- 
dium, does not become structurally and functionally interrelated to the medium except 
for the limited purpose of storing a description of the physical device being represented. 
As such these claims are drawn to subject matter that is per se nonstatutory. Warmer- 
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dam, 33 F.3d at 1361; 31 USPQ2d at 1760. See also "Interim Guidelines for Examina- 
tion of Patent Applications for Patent Subject Matter Eligibility," United States Patent 
and Trademark Office OG Notices: 22 November 2005 (available at 
http://www.uspto.aov/web/offices/com/sol/oa/2005/week47/patauDa.htm V 

Applicants' attention is drawn to the fact that a "data structure representation" of Ap- 
plicants' disclosed device is already stored on this Office's computers, along with mil- 
lions of other "data structure representation" of other disclosed devices, compositions of • 
matter, and processes. Does Applicant believe that the patent laws require this Office to 
allow claims (should the millions of inventors of these hiillions of applications submit 
claims to "data structure representations" of their inventions) that this Office would in- 
fringe by simply performing the duties prescribed by said patent laws? 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by an- 
other filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 351(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 
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A. Claims 42 and 43 recite a "plurality of mask works comprising a pattern of opaque 
and transparent areas adapted to define a germanium on silicon waveguide photodetec- 
tor [a physical device]. It is understood that the description of the physical device de- 
fines the plurality of mask works but the physical device is not itself required to be pre- 
sent in the claimed plurality of mask works. The recitation of the "germanium on silicon 
waveguide photodetector" is rather Intended to define the precise limits of the mask 
works being claimed. 

A mask work is 

a series of related images, however fixed or encoded— 

(A) having or representing the predetermined, three-dimensional pattern of metallic, insulating, or 
semiconductor material present or removed from the layers of a semiconductor chip product; and 

(B) in which series the relation of the images to one another is that each image has the pattern of the 
surface of one form of the semiconductor chip product; 

17 United States Code § 901 . Mask works are thus defined as original works fixed in 
tangible media. As such they are copyrightable under 17 USC § 905. Also as such, they 
come under scrutiny for conformance with the so-called "printed matter doctrine." 

Printed matter (Including graphics "adapted to define a germanium on silicon 
waveguide photodetector") incorporated into an underlying object serves to help define 
patentable subject matter If the printed matter Is functionally related to the underlying 
object. In re Gulack. 703 F.2d 1381, 1387, 217 USPQ 401, 408 (Fed. Cir. 1983). How- 
ever, a requirement that the underlying object Include words or graphics to "define" 
other subject matter (whether the other subject matter be patentable or not) is not func- 
tionallv related to the underlying object. See In re Ngai, 367 F3d 1336, 1337, 70 
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USPQ2d 1862, 1864 (Fed. Cir. 2004). Use of the underlying object to define other sub- 
ject matter amounts to nothing more than a new use for the underlying object. Id. 

Claims 42 and 43 are therefore rejected under 35 U.S.C. 102(b) as anticipated by 
ROTTMANN (3,442.583). 

Rottmann discloses a plurality of mask works comprising a pattern of opaque and 
transparent areas adapted to define a semiconductor device. Claims 42 and 43 require 
Rottmann's mask work to be "adapted to define a [particular] germanium on silicon 
waveguide photodetector," but the words "adapted to" clearly show applicants merely 
intend to define a new use for Rottmann's old device. Again, see In re Ngai, 367 F3d at 
1337, 70USPQ2dat1864. 

B. Claims 1 ,2,5-38.42-61 , 63-69,and 71-73 are rejected under 35 U.S.C. § 102(e) as 
being anticipated by KNIGHTS ET AL. (2006/0039666). 

With regard to claims 1 ,2. and 1 1 Knights et al. discloses a waveguide photodetector 
comprising a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on 
silicon 70 heterojunction stack comprising a silicon layer 70 comprising substantially 
silicon for conducting light, a germanium layer 71,72 comprising substantially germa- 
nium for conducting light; and a cladding 106,109 (13,15 in figure 1) comprised of a plu- 
rality of Si02 dielectric materials, a first plurality of conductive contacts 63a (compare 
figure 10 of Knights et al. to figure 2 of the instant application) coupled to said germa- 
nium layer 71,72. and a second plurality of conductive contacts 63b coupled to said sili- 
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con layer 70, wherein tlie germanium 71,72 on silicon 70 heterojunction forms a diode 
structure with a depletion region, where the diode structure is capable of producing and 
separating electron hole pairs caused by photons absorbed in the depletion region, fur- 
ther comprising the fabrication of a transistor body at the same time as the fabrication of 
the silicon of the heterojunction. Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 
0031-0106 and 01 14-0125 of Knights et al. 

With regard to claims 5-10 Knights et al. discloses a waveguide photodetector com- 
prising a waveguide 50 comprising a core 70 comprised of a germanium 71 ,72 on sili- 
con 70 heterojunction stack comprising a silicon layer 70 comprising substantially silicon 
for conducting light, a germanium layer 71 ,72 comprising substantially germanium for 
conducting light; and a cladding 106,109 (13,15 in figure 1 ) comprised of a plurality of 
dielectric materials, a first plurality of conductive contacts 63a (compare figure 10 of 
Knights et al. to figure 2 of the instant application) coupled to said germanium layer 
71 ,72, and a second plurality of conductive contacts 63b coupled to said silicon layer 
70, wherein the germanium 71 ,72 on silicon 70 heterojunction forms a diode structure 
with a depletion region, where the diode structure is capable of producing and separat- 
ing electron hole pairs caused by photons absorbed in the depletion region, wherein the 
cladding 106,109 further comprises a bottom cladding 106 comprised of the insulating 
layer of an SOI (SEE PARAGRAPH 0012) that also serves as the substrate of a CMOS 
integrated circuit (not shown, see paragraph 0031), a top and side cladding 109 where 
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each of the claddings is comprised of a plurality of dielectric materials, one of the plural- 
ity of dielectric materials comprising the top and side cladding 109 are formed from the 
same film as an inter-layer dielectric film, gate spacer, dielectric spacer, passivation 
film, isolation dielectric or field oxide of a floating body or body tied CMOS transistor. 
Note figures 1-4, 8-13. 15, 16, 18, and paragraphs 0031-0106 and 01 14-0125 of 
Knights et al. 

With regard to claims 12-19 Knights et al. discloses a waveguide photodetector 
comprising a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on 
silicon 70 heterojunction stack comprising a silicon layer 70 comprising substantially 
silicon for conducting light, a germanium layer 71 ,72 comprising substantially germa- 
nium for conducting light; and a cladding 106,109 (13,15 in figure 1) comprised of a plu- 
rality of dielectric materials, a first plurality of conductive contacts 63a (compare figure 
10 of Knights et ai. to figure 2 of the instant application) coupled to said germanium 
layer 71 ,72, and a second plurality of conductive contacts 63b coupled to said silicon 
layer 70, wherein the germanium 71,72 on silicon 70 heterojunction forms a diode struc- 
ture with a depletion region, where the diode structure is capable of producing and 
separating electron hole pairs caused by photons absorbed in the depletion region, 
wherein each of the second plurality of conductive contacts 63b comprises a metal sili- 
cide ohmic contact to the silicon layer 70 of the heterojunction, and a tungsten conduc- 
tive plug 19,20 with a first terminal (i.e., first end of plug 19,20) coupled to the dhmic 
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contact and a second terminal (i.e., second end of the plug) coupled to a metal layer of 
an integrated circuit (not shown, see paragraph 0031) and the conductive plug 19,20 is 
formed simultaneously with the metal layer, further comprising the fabrication of an oh- 
mic contact on the source, drain, body, or gate of a transistor at the same time as the 
fabrication of an ohmic contact on the silicon of the heterojunction; the fabrication of a 
conductive plug 1 9,20 to an ohmic contact of a transistor at the same time as the fabri- 
cation of the conductive plug 19,20 to an ohmic contact to the silicon of the heterojunc- 
tion, and the fabrication of a tungsten or aluminum local interconnection between a pair 
of transistors, at the same time as fabricating a local interconnection for coupling an 
ohmic contact on the silicon of the heterojunction with an ohmic contact on one of the 
transistors. Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 and 0114- 
0125 of Knights etal. 

With regard to claim 20 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a gemnanium 71 ,72 on silicon 70 
heterojunction stack comprising a silicon layer 70 comprising substantially silicon for 
conducting light, a gemrianium layer 71,72 comprising substantially germanium for con- 
ducting light; and a cladding 106,109 (13,15 in figure 1) comprised of a plurality of di- 
electric materials, a first plurality of conductive contacts 63a (compare figure 10 of 
Knights et al. to figure 2 of the instant application) coupled to said germanium layer 
71 ,72, and a second plurality of conductive contacts 63b coupled to said silicon layer 



f 
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70, wherein the germanium 71,72 on silicon 70 heterojunction forms a diode structure 
with a depletion region, where the diode structure is capable of producing and separat- 
ing electron hole pairs caused by photons absorbed in the depletion region, wherein at 
least one contact of the pluralities of contacts is coupled to a metal layer on an inte- 
grated circuit (not shown, see paragraph 0031 ), where the metal layer has a coupling to 
a resistor, inductor, capacitor, diode, bond pad, or transistor on the integrated circuit 
(not shown, see paragraph 0031). Note figures 1-4, 8-13, 15, 16. 18. and paragraphs 
0031-0106 and 01 14-0125 of Knights et al. 

With regard to claim 21 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on silicon 70 
heterojunction stack comprising a silicon layer 70 comprising substantially silicon for 
conducting light, a.germanium layer 71.72 comprising substantially germanium for con- 
ducting light; and a cladding 106,109 (13,15 in figure 1) comprised of a plurality of di- 
electric materials, a first plurality of conductive contacts 63a (compare figure 10 of 
Knights et al. to figure 2 of the instant application) coupled to said germanium layer 
71 ,72, and a second plurality of conductive contacts 63b coupled to said silicon layer 
70, wherein the germanium 71 ,72 on silicon 70 heterojunction forms a diode structure 
with a depletion region, where the diode structure is capable of producing and separat- 
ing electron hole pairs caused by photons absorbed in the depletion region, wherein 
each of the first plurality of conductive contacts 63a comprises an ohmic contact to the 
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germanium of tlie fieteroju notion, and a conductive plug 19,20 with a first terminal (i.e., 
first end of plug 19,20) coupled to the ohmic contact and a second terminal (i.e., second 
end of the plug) coupled to a metal layer of an integrated circuit (not shown, see para- 
graph 0031). Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 and 0114- 
0125 of Knights etal. 

With regard to claims 22-27 Knights et al. discloses a waveguide photodetector 
comprising a waveguide 50 comprising a core 70 comprised of a gemrianium 71 ,72 on 
silicon 70 heterojunction stack comprising a silicon layer 70 comprising substantially 
silicon for conducting light, a germanium layer 71 ,72 comprising substantially germa- 
nium for conducting light; and a cladding 106,109 (13,15 in figure 1) comprised of a plu- 
rality of dielectric materials, a first plurality of conductive contacts 63a (compare figure 
10 of Knights et al. to figure 2 of the instant application) coupled to said germanium 
layer 71 ,72, and a second plurality of conductive contacts 63b coupled to said silicon 
layer 70, wherein the germanium 71,72 on silicon 70 heterojunction forms a diode struc- 
ture with a depletion region, where the diode structure is capable of producing and 
separating electron hole pairs caused by photons absorbed in the depletion region, fur- 
ther comprising the introduction of a first plurality of dopants into a plurality of regions in 
the silicon layer 70 of the heterojunction and the silicon body of a transistor, and the in- 
troduction of a second plurality of dopants into a plurality of regions in the germanium 
layer 71 ,72 of the heterojunction, wherein the first plurality of dopants is comprised of 
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dopants with electrical charge opposite or equal to the polarity of the dopants compris- 
ing the second plurality of dopants. Note figures 1-4, 8-13. 15, 16, 18, and paragraphs 
0031-0106 and 01 14-0125 of Knights et al. 

With regard to claims 28-33 Knights et al. discloses a waveguide photodetector 
comprising a waveguide 50 comprising a core 70 comprised of a gemnanium 71,72 on 
silicon 70 heterojunction stack comprising a silicon layer 70 comprising substantially 
silicon for conducting light, a germanium layer 71 ,72 comprising substantially germa- 
nium for conducting light; and a cladding 106,109 (13,15 in figure 1) comprised of a plu- 
rality of dielectric materials, a first plurality of conductive contacts 63a (compare figure 
10 of Knights et al. to figure 2 of the instant application).coupled to said germanium 
layer 71 ,72, and a second plurality of conductive contacts 63b coupled to said silicon 
layer 70, wherein the germanium 71,72 on silicon 70 heterojunction forms a diode struc- 
ture with a depletion region, where the diode structure is capable of producing and 
separating electron hole pairs caused by photons absorbed in the depletion region, fur- 
ther comprising a silicon waveguide 50 with an input and an output; and, a transistor 
with polysilicon gate; a polysilicon optical structure mode converter 122 with an input 
and an output, where the output of the mode converter 122 is coupled to the input of the 
waveguide photodetector, and the input to the mode converter 122 is coupled to the 
output of the silicon waveguide 50, wherein the mode converter 122 i§ comprised of a 
plurality of dielectric structures introduced in substantial proximity to the input to the 
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waveguide photodetector. Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031- 
0106 and 01 14-0125 of Knights et al. 

With regard to claim 38 A semiconductor.chip comprising a germanium on silicon 
waveguide photodetector located on the semiconductor chip, said germanium on silicon 
waveguide photodetector comprising a waveguide 50 comprising a core 70 comprised 
of a gemianium 71,72 on silicon 70 heteroju notion stack comprising a silicon layer 70 
comprising substantially silicon for conducting light, and a germanium layer 71 ,72 com- 
prising substantially germanium for conducting light; and a cladding 106.109 (13,15 in 
figure 1 ) comprised of a plurality of dielectric materials; an optical input; a first plurality 
of conductive contacts 63a (compare figure 10 of Knights et al. to figure 2 of the instant 
application) coupled to said germanium layer 71 ,72; and a second plurality of conduc- 
tive contacts 63b coupled to said silicon layer 70; and, inputs for receiving optical sig- 
nals; outputs for outputting electrical signials; and, a semiconductor device (not shown, 
see paragraph 0031 ) connected to the germanium on silicon waveguide photodetector 
outputs and located on the semiconductor chip. Note figures 1-4, 8-13, 15, 16, 18, and 
paragraphs 0031-0106 and 01 14-0125 of Knights et al. 

With regard to claim 44 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71 ,72 on silicon 70 
heterojunction. and cladding 106,109 comprised of a plurality of dielectric materials, a 
first plurality of conductive contacts 63a (compare figure 10 of Knights et al. to figure 2 
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of the instant application) coupled to the germanium 71 ,72 and not coupled to the silicon 
70; a second plurality of electrical contacts 63b coupled to the silicon 70 and not cou- 
pled to the germanium 71 ,72, and wherein said first plurality of conductive contacts 63a 
are displaced from said second plurality of conductive contacts 63b; and, a transistor 
body fabricated at the same time as the fabrication of the silicon of the heteroju notion. 
Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 and 01 14-0125 of 
Knights et al. 

With regard to claim 45 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on silicon 70 
heteroju notion wherein the germanium 71,72 on silicon 70 heteroju notion forms a diode 
structure with a depletion region, where the diode structure is capable of producing and 
separating electron hole pairs caused by photons absorbed in the depletion region, and 
a cladding 106i109 (13,15 in figure 1) comprised of a plurality of dielectric materials; 
and, a first plurality of conductive contacts 63a (compare figure 10 of Knights et al. to 
figure 2 of the instant application) coupled to the germanium 71,72; and, a second plu- 
rality of electrical contacts 63b coupled to the silicon 70. Note figures 1-4, 8-13, 15. 16, 
18, and paragraphs 0031-0106 and 0114-0125 of Knights et al. 

With regard to claims 46-50 Knights et al. discloses a waveguide photodetector 
comprising a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on 
silicon 70 heterojunction, a cladding 106,109 (13,15 In figure 1) comprised of a plurality 
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of dielectric materials; a first plurality of conductive contacts 63a (compare figure 10 of 
Knights et al. to figure 2 of the instant application) coupled to the germanium 71,72, and 
a second plurality of electrical contacts 63b coupled to the silicon 70; wherein the clad- 
ding 106,109 comprises a bottom cladding 106 comprised of the insulating layer of an 
SOI (SEE PARAGRAPH 0012) that also serves as the substrate of a CMOS integrated 
circuit (not shown, see paragraph 0031), a top and side cladding 109 each of the clad- 
dings is comprised.of a plurality of dielectric materials, and one of the plurality of dielec- 
tric materials comprising the top and side cladding 109 is formed from the same film as 
a dielectric component of a transistor, where the dielectric component is selected from a 
group comprising an inter-layer dielectric film, a gate spacer, a silicide block, a dielectric 
spacer, a passivation film, an isolation dielectric and a field oxide. Note figures 1-4, 8- 
13, 15, 16, 18, and paragraphs 0031-0106 and 0114-0125 of Knights et al. 

With regard to claims 51-58 Knights et al. discloses a waveguide photodetector 
comprising a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on 
silicon 70 heterojunction, and a cladding 106,109 (13,15 in figure 1) comprised of a plu- 
rality of dielectric materials, a first plurality of conductive contacts 63a (compare figure 
10 of Knights et al. to figure 2 of the instant application) coupled to the germanium 
71 ,72, and a second plurality of electrical contacts 63b coupled to the silicon 70 wherein 
each of the second plurality of conductive contacts 63b comprises a metal silicide ohmic 
contact to the silicon of the heterojunction, and a tungsten conductive plug 19,20 with a 
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first terminal (i.e., first end of plug 19,20) coupled to the ohmic contact and a second 
terminal (i.e., second end of the plug) coupled to a metal layer of an integrated circuit 
(not shown, see paragraph 0031), wherein the conductive plug 19.20 is formed simulta- 
neously with the metal layer, and further comprising the fabrication of an ohmic contact 
on the source, drain, body, or gate of a transistor at the same time as the fabrication of 
an ohmic contact on the silicon of the heterojunction, the fabrication of a conductive 
plug 1 9,20 to an ohmic contact of a transistor at the same time as the fabrication of a 
conductive plug 19,20 to an ohmic contact to the silicon of the heterojunction, and the 
fabrication of a tungsten or aluminum local interconnection between a pair of transistors, 
at the same time as fabricating a local interconnection for coupling an ohmic contact on 
the silicon of the heterojunction with an ohmic contact on one of the transistors. Note 
figures 1-4, 8-13, 15, 16, 18. and paragraphs 0031-0106 and 0114-0125 of Knights et 
al. 

With regard to claim 59 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71 ,72 on silicon 70 
heterojunction, and a cladding 106,109 (13,15 in figure 1) comprised of a plurality of di- 
electric materials, a first plurality of conductive contacts 63a (compare figure 10 of 
Knights et al. to figure 2 of the instant application) coupled to the germanium 71 ,72 and 
not coupled to the silicon 70, and, a second plurality of electrical contacts 63b coupled 
to the silicon 70 and not coupled to the germanium 71 ,72, wherein said first plurality of 
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conductive contacts 63a are displaced from said second plurality of conductive contacts 
63b; wherein at least one contact of the pluralities of contacts is coupled to a metal layer 
on an integrated circuit (not shown, see paragraph 0031 ), where the metal layer has a 
coupling to a resistor, inductor, capacitor, diode, bond pad, or transistor on the inte- 
grated circuit (not shown, see paragraph 0031). Note figures 1-4, 8-13, 15, 16. 18, and 
paragraphs 0031-0106 and 0114-0125 of Knights etal. 

With regard to claim 60 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71 ,72 on silicon 70 
heteroju notion, a cladding 106,109 (13,15 in figure 1) comprised of a plurality of dielec- 
tric materials, a first plurality of conductive contacts 63a (compare figure 10 of Knights 
et al. to figure 2 of the instant application) coupled to the germanium 71 ,72 wherein 
each of the first plurality of conductive contacts 63a comprises an ohmic contact to the . 
gemianium of the heterojunction, and a conductive plug 19,20 with a first terminal (i.e., 
first end of plug 19,20) coupled to the ohmic contact and a second terminal (i.e., second 
end of the plug) coupled to a metal layer of an integrated circuit (not shown, see para- 
graph 0031), and; a second plurality of electrical contacts 63b coupled to the silicon 70. 
Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 and 0114-0125 of 
Knights et al. 

With regard to claims 61 ,63, and 64 Knights et al. discloses a waveguide 
photodetector comprising a waveguide 50 comprising a core 70 comprised of a germa- 
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nium 71 ,72 on silicon 70 heterojunction, a cladding 106,109 (13,15 in figure 1) com- 
prised of a plurality of dielectric materials; a first plurality of conductive contacts 63a 
(compare figure 10 of Knights et al. to figure 2 of the Instant application) coupled to the 
germanium 71 ,72 and not coupled to the silicon 70; and a second plurality of electrical 
contacts 63b coupled to the silicon 70 and not coupled to the germanium 71 ,72, wherein 
said first plurality of conductive contacts 63a are displaced from said second plurality of 
conductive contacts 63b, wherein a plurality of regions in the silicon 70 of the hetero- 
junction comprise a first plurality of dopants introduced at the same time as the introduc- 
tion of a plurality of dopants into a plurality of regions in the silicon body of a transis- 
tor(claim 61), a plurality of regions in the germanium 71 ,72 of the heterojunction com- 
prise a second plurality of dopants, and the first plurality of dopants is comprised of 
dopants with electrical charge opposite (claim 63) or equal (claim 64) to the polarity of 
the dopants comprising the second plurality of dopants. Note figures 1-4, 8-13, 15, 16, 
18, and paragraphs 0031-0106 and 01 14-0125 of Knights et al. 

With regard to claims 65-67 Knights et al. discloses a waveguide photodetector hav- 
ing an input and comprising a silicon waveguide 50 with an Input and an output and 
comprising a core 70 comprised of a germanium 71 ,72 on silicon 70 heterojunction, a 
cladding 106.109 (13,15 in figure 1) comprised of a plurality of dielectric materials, a first 
plurality of conductive contacts 63a (compare figure 10 of Knights et al. to figure 2 of the 
instant application) coupled to the germanium 71 ,72; a second plurality of electrical con- 
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tacts 63b coupled to the silicon 70; a transistor having a polysilicon gate; and a polysill- 
con optical structure mode converter 122 with an input and an output, where the output 
of the mode converter 122 Is coupled to the input of the waveguide photodetector, and 
where the input to the mode converter 122 is coupled to the output of the silicon 
waveguide 50 and the mode converter 122 is comprised of a plurality of dielectric struc- 
tures introduced in substantial proximity to the input to the waveguide photodetector. 
Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 and 0114-0125 of 
Knights et al. 

With regard to claim 71 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71,72 on silicon 70 
heterojunction, and cladding 106,109 comprised of a plurality of dielectric materials, a 
first plurality of conductive contacts 63a (compare figure 10 of Knights et al. to figure 2 
of the instant application) coupled to the germanium 71 ,72; a second plurality of electri- 
cal contacts 63b coupled to the silicon 70; and, a transistor body fabricated at the same 
time as the fabrication of the silicon of the heterojunction and wherein the transistor 
body is external to the waveguide 50 and displaced from the waveguide 50. Note fig- 
ures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 and 0114-0125 of Knights et al. 

With regard to claim 72 Knights et al. discloses a waveguide photodetector compris- 
ing a waveguide 50 comprising a core 70 comprised of a germanium 71 ,72 on silicon 70 
heterojunction, and a cladding 106,109 (13,15 in figure 1) comprised of a plurality of di- 



Application/Control Number: 10/600,563 Page 22 

Art Unit: 2826 

electric materials, a first plurality of conductive contacts 63a (compare figure 10 of 
Knights et al. to figure 2 of the instant application) coupled to the germanium 71 ,72, and 
a second plurality of electrical contacts 63b coupled to the silicon 70, wherein at least 
one contact of the pluralities of contacts is electrically coupled to a metal layer on an in- 
tegrated circuit (not shown, see paragraph 0031 ), where the metal layer has a an elec- 
trical to a resistor, inductor, capacitor, diode, bond pad, or transistor on the integrated 
circuit (not shown, see paragraph 0031) external to the waveguide 50 and displaced 
from the waveguide 50. Note figures 1-4, 8-13, 15, 16, 18, and paragraphs 0031-0106 
and 01 14-0125 of Knights et al. 

With regard to claim 73 Knights et al. discloses a waveguide. photodetector comprising a 
waveguide 50 comprising a core 70 comprised of a germanium 71 ,72 on silicon 70 het- 
erojunction wherein a plurality of regions in the silicon of the heteroju notion comprise a 
plurality of dopants introduced at the same time as the introduction of a plurality of 
dopants into a plurality of regions in the silicon body of a transistor and wherein the 
transistor is external to the waveguide 50 and displaced from the waveguide 50, and a 
cladding 106,109 (13,15 in figure 1) comprised of a plurality of dielectric materials; a first 
plurality of conductive contacts 63a (compare figure 10 of Knights et al. to figure 2 of the 
instant application) coupled to the germanium 71 ,72; and a second plurality of electrical 
contacts 63b coupled to the silicon 70. Note figures 1-4, 8-13, 15. 16, 18, and para- 
graphs 0031-0106 and 01 14-0125 of Knights et al. 
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C. Claims 1 ,2,5-38,42-61 , 63-69,and 71-73 are rejected under 35 U.S.C. § 102(b) as 
being anticipated by DELWALA (2002/0172464). 

With regard to claims 1 ,2, and 1 1 Delwala discloses a waveguide photodetector 
comprising a waveguide 160 comprising a core 190 comprised of a germanium 108 on 
silicon 191 heterojunction stack comprising a silicon layer 191 (6301 in figure 55a) com- 
prising substantially silicon for conducting light, a germanium layer 108 (6302 in figure 
55a) comprising substantially germanium for conducting light; and a cladding 104-5109 
comprised of a plurality of Si02 dielectric materials, a first plurality of conductive con- 
tacts 120 coupled to said germanium layer 108 (6302 in figure 55a), and a second plu- 
rality of conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191 , 
wherein the germanium 108 on silicon 191 heterojunction forms a diode structure with a 
depletion region, where the diode structure is capable of producing and separating elec- 
tron hole pairs caused by photons absorbed In the depletion region, further comprising 
the fabrication of a transistor body 8108-81 14-81 10 at the same time as the fabrication 
of the silicon of the heterojunction. Note figures 1-10, 13-18, 43-54, and paragraphs 
0084-0132 and 0245-0266 of" Delwala. 

With regard to claims 5-10 Delyvala discloses a waveguide photodetector comprising 
a waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction stack comprising a silicon layer 191 (6301 in figure 55a) comprising sub- 
stantially silicon for conducting light, a germanium layer 108 (6302 in figure 55a) com- 



Application/Control Number: 10/600,563 . Page 24 

Art Unit: 2826 

prising substantially germanium for conducting light; and a cladding 104-5109 com- 
prised of a plurality of dielectric materials, a first plurality of conductive contacts 120 
coupled to said germanium layer 108 (6302 in figure 55a), and a second plurality of 
conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191 , wherein 
the germanium 108 on silicon 191 heterojunction fomis a diode structure with a deple- 
tion region, where the diode structure is capable of producing and separating electron 
hole pairs caused by photons absorbed in the depletion region, wherein the cladding 
104-5109 further comprises a bottom cladding 104 comprised of the insulating layer of 
an SO1 152 that also serves as the substrate of a CMOS integrated circuit 5101 , and a 
top and side cladding 5109, where each of the claddings is comprised of a plurality of 
dielectric materials, one of the plurality of dielectric materials comprising the top and 
side cladding 5109 are formed from the same film as an inter-layer dielectric film, gate 
spacer, dielectric spacer, passivation film, isolation dielectric or field oxide of a floating 
body or body tied CMOS transistor 8101. Note figures 1-10, 13-18, 43-54, and para- 
graphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claims 12-19 Delwala discloses a waveguide photodetector compris- 
ing a waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 
191 heterojunction stack comprising a silicon layer 191 (6301 in figure 55a) comprising 
substantially silicon for conducting light, a germanium layer 108 (6302 in figure 55a) 
comprising substantially germanium for conducting light; and a cladding 104-5109 com- 
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prised of a plurality of dielectric materials, a first plurality of conductive contacts 120 
coupled to said germanium layer 108 (6302 in figure 55a), and a second plurality of 
conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191, wherein 
the germanium 108 on silicon 191 heterojunction fomris a diode structure with a deple- 
tion region, where the diode structure is capable of producing and separating electron 
hole pairs caused by photons absorbed in the depletion region, wherein each of the 
second plurality of conductive contacts 800 comprises a metal silicide ohmic contact to 
the silicon layer 191 of the heterojunction, and a tungsten conductive plug 5121 with a 
first terminal coupled to the ohmic contact and a second terminal coupled to a metal 
layer 5120 of an integrated circuit 5101 (note figures 43-44) and the conductive plug 
5121 is formed simultaneously with the metal layer 5120, further comprising the fabrica- 
tion of an ohmic contact on the source, drain, body, or gate of a transistor 8101 at the 
same time as the fabrication of an ohmic contact on the silicon of the heterojunction; the 
fabrication of a conductive plug 5121 to an ohmic contact of a transistor 8101 at the 
same time as the fabrication of the conductive plug 5121 to an ohmic contact to the sili- 
con of the heterojunction, and the fabrication of a tungsten or aluminum local intercon- 
nection between a pair of transistors 8101-9101 , at the same time as fabricating a local 
interconnection for coupling an ohmic contact on the silicon of the heterojunction with an 
ohmic contact on one of the transistors 8101-9101 . Note figures 1-10, 13-18, 43-54, and 
paragraphs 0084-0132 and 0245-0266 of Delwala. 
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With regard to claim 20 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction stack comprising a silicon layer 191 (6301 in figure 55a) comprising sub- 
stantially silicon for conducting light, a germanium layer 108 (6302 in figure 55a) com- 
prising substantially germanium for conducting light; and a cladding 104-5109 com- 
prised of a plurality of dielectric materials, a first plurality of conductive contacts 120 
coupled to said germanium layer 108 (6302 in figure 55a), and a second plurality of 
conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191. wherein 
the germanium 108 on silicon 191 heterojunction forms a diode structure with a deple- 
tion region, where the diode structure is capable of producing and separating electron 
hole pairs caused by photons absorbed in the depletion region, wherein at least one 
contact of the pluralities of contacts is coupled to a metal layer 5120 on an integrated 
circuit 5101 (note figures 43-44), where the metal layer 5120 has a coupling to a resis- 
tor, inductor, capacitor, diode, bond pad, or transistor 8101 on the integrated circuit 
5101. Note figures 1-10, 13-18, 43-54, and paragraphs 0084-0132 and 0245-0266 of 
Delwala. 

With regard to claim 21 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction stack comprising a silicon, layer 191 (6301 in figure 55a) comprising sub- 
stantially silicon for conducting light, a germanium layer 108 (6302 in figure 55a) com- 
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prising substantially germanium for conducting light; and a cladding 104-5109 com- 
prised of a plurality of dielectric materials, a first plurality of conductive contacts 120 
coupled to said germanium layer 108 (6302 in figure 55a), and a second plurality of 
conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191 , wherein 
the germanium 108 on silicon 191 heterojunction forms a diode structure with a deple- 
tion region, where the diode structure is capable of producing and separating electron 
hole pairs caused by photons absorbed in the depletion region, wherein each of the first 
plurality of conductive contacts 120 comprises an ohmic contact to the germanium of 
the heterojunction, and a conductive plug 5121 with a first tenninal coupled to the ohmic 
contact and a second terminal coupled to a metal layer 5120 of an integrated circuit 
5101 (note figures 43-44). Note figures 1-10, 13-18, 43-54, and paragraphs 0084-0132 
and 0245-0266 of Delwala. 

With regard to claims 22-27 Delwala discloses a waveguide photodetector compris- 
ing a waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 
191 heterojunction stack comprising a silicon layer 191 (6301 in figure 55a) comprising 
substantially silicon for conducting light, a germanium layer 108 (6302 in figure 55a) 
comprising substantially germanium for conducting light; and a cladding 104-5109 com- 
prised of a plurality of dielectric materials, a first plurality of conductive contacts 120 
coupled to said germanium layer 108 (6302 in figure 55a), and a second plurality of 
conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191, wherein 
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the germanium 108 on silicon 191 heterojunction forms a diode structure with a deple- 
tion region, where the diode structure is capable of producing and separating electron 
hole pairs caused by photons absorbed in the depletion region, further comprising the 
introduction of a first plurality of dopants into a plurality of regions In the silicon layer 191 
of the heterojunction and the silicon body of a transistor 8101 , and the introduction of a 
second plurality of dopants into a plurality of regions in the germanium layer 108 (6302 
in figure 55a) of the heterojunction, wherein the first plurality of dopants is comprised of 
dopants with electrical charge opposite or equal to the polarity of the dopants compris- 
ing the second plurality of dopants. Note figures 1-10, 13-18, 43-54, and paragraphs 
0084-01 32 and 0245-0266 of Deiwala. 

With regard to claims 28-33 Deiwala discloses a waveguide photodetector compris- 
ing a waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 
191 heterojunction stack comprising a silicon layer 191 (6301 in figure 55a) comprising 
substantially silicon for conducting light, a germanium layer 108 (6302 in figure 55a) 
comprising substantially germanium for conducting light; and a cladding 104-5109 com- 
prised of a plurality of dielectric materials, a first plurality of conductive contacts 120 
coupled to said germanium layer 108 (6302 in figure 55a), and a second plurality of 
conductive contacts 1 18,122 (800 in fig. 43) coupled to said silicon layer 191 , wherein 
the germanium 108 on silicon 191 heterojunction forms a diode structure with a deple- 
tion region, where the diode structure is capable of producing and separating electron 
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hole pairs caused by photons absorbed in the depletion region, further comprising a sili- 
con waveguide 160 with an input and an output; and, a transistor 8101 with polysilicon 
gate; a polysilicon optical structure mode converter 51 10 with an input and an output, 
where the output of the mode converter 51 1 0 is coupled to the input of the waveguide 
photodetector, and the input to the mode converter 51 10 is coupled to the output of the 
silicon waveguide 160, wherein the mode converter 51 10 is comprised of a plurality of 
dielectric structures introduced in substantial proximity to the input to the waveguide 
photodetector. Note figures 1-10, 13-18, 43-54, and paragraphs 0084-0132 and 0245- 
0266 of Delwala. 

With regard to claim 38 A semiconductor chip comprising a germanium on silicon 
waveguide photodetector located on the semiconductor chip, said germanium on silicon 
waveguide photodetector comprising a waveguide 160 comprising a core 190 com- 
prised of a germanium 108 on silicon 191 heterojunction stack comprising a silicon layer 
191 (6301 in figure 55a) comprising substantially silicon for conducting light, and a ger- 
manium layer 108 (6302 in figure 55a) comprising substantially gennanium for conduct- 
ing light; and a cladding 104-5109 comprised of a plurality of dielectric materials; an op- 
tical input; a first plurality of conductive contacts 120 coupled to said germanium layer 
108 (6302 in figure 55a); and a second plurality of conductive contacts 1 18,122 (800 in 
fig. 43) coupled to said silicon layer 191; and, inputs for receiving optical signals; out- 
puts for outputting electrical signals; and, a semiconductor device 5101 connected to 
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the germanium on silicon waveguide photodetector outputs and located on the semi- 
conductor chip. Note figures 1-10, 13-18, 43-54, and paragraphs 0084-0132 and 0245- 
0266 of Delwala. 

With regard to claim 44 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction, and cladding 104-5109 comprised of a plurality of dielectric materials, a 
first plurality of conductive contacts 120 coupled to the gemnanium 108 and not coupled 
to the silicon 191 ■ a second plurality of conductive contacts 1 18,122 (800 in fig. 43) 
coupled to the silicon 191 and not coupled to the germanium 108, and wherein said first 
plurality of conductive contacts 120 are displaced from said second plurality of conduc- 
tive contacts 1 18,122; and, a transistor body 8108-81 14-8110 fabricated at the same 
time as the fabrication of the silicon of the heterojunction. Note figures 1-10, 13-18, 43- 
54, and paragraphs 0084-01 32 and 0245-0266 of Delwala. 

With regard to claim 45 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction wherein the germanium 108 on silicon 191 heterojunction forms a diode 
structure with a depletion region, where the diode structure is capable of producing and 
separating electron hole pairs caused by photons absorbed in the depletion region, and 
a cladding 104-5109 comprised of a plurality of dielectric materials; and, a first plurality 
of conductive contacts 120 coupled to the gemnanium 108; and, a second plurality of 
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conductive contacts 1 18,122 (800 In fig. 43) coupled to the silicon 191 . Note figures 1- 
10, 13-18, 43-54, and paragraphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claims 46-50 Delwala discloses a waveguide photodetector compris- 
ing a waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 
191 heteroju notion, a cladding 104-5109 comprised of a plurality of dielectric materials; 
a first plurality of conductive contacts 120 coupled to the germanium 108, and a second 
plurality of conductive contacts 1 18,122 (800 in fig. 43) coupled to the silicon 191 ; 
wherein the cladding 104-5109 comprises a bottom cladding 104 comprised of the insu- 
lating layer of an SO1 1 52 that also serves as the substrate of a CMOS integrated circuit 
5101, and a top and side cladding 5109, where each of the claddings is comprised of a 
plurality of dielectric materials, and one of the plurality of dielectric materials comprising 
the top and side cladding 5109 is formed from the same film as a dielectric component 
of a transistor 8101 , where the dielectric component is selected from a group compris- 
ing an inter-layer dielectric film, a gate spacer, a silicide block, a dielectric spacer, a 
passivation film, an isolation dielectric and a field oxide. Note figures 1-10, 13-18, 43-54, 
and paragraphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claims 51-58 Delwala discloses a waveguide photodetector compris- 
ing a waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 
191 heterojunction, and a cladding 104-5109 comprised of a plurality of dielectric mate- 
rials, a first plurality of conductive contacts 120 coupled to the genmanium 108, and a 
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second plurality of conductive contacts 118,122 (800 in fig. 43) coupled to the silicon 
191 wherein each of the second plurality of conductive contacts 800 comprises a metal 
silicide ohmic contact to the silicon of the heterojunction, and a tungsten conductive 
plug 5121 with a first terminal coupled to the ohmic contact and a second tenninal cou- 
pled to a metal layer 5120 of an integrated circuit 5101 (note figures 43-44), vyherein the 
conductive plug 5121 is formed simultaneously with the metal layer 5120, and further 
comprising the fabrication of an ohmic contact on the source, drain, body, or gate of a 
transistor 8101 at the same time as the fabrication of an ohmic contact on the silicon of 
the heterojunction, the fabrication of a conductive plug 5121 to an ohmic contact of a 
transistor 8101 at the same time as the fabrication of a conductive plug 5121 to an oh- 
mic contact to the silicon of the heterojunction, and the fabrication of a tungsten or alu- 
minum local interconnection between a pair of transistors 8101-9101. at the same time 
as fabricating a local interconnection for coupling an ohmic contact on the silicon of the 
heterojunction with an ohmic contact on one of the transistors 8101-9101 . Note figures 
1-10, 13-18, 43-54, and paragraphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claim 59 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction, and a cladding 104-5109 comprised of a plurality of dielectric materials, 
a first plurality of conductive contacts 120 coupled to the germanium 108 and not cou- 
pled to the silicon 191, and, a second plurality of conductive contacts 1 18,122 (800 in 
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fig. 43) coupled to the silicon 191 and not coupled to the germanium 108. wherein said 
first plurality of conductive contacts 120 are displaced from said second plurality of con- 
ductive contacts 1 18,122; wherein at least one contact of the pluralities of contacts is 
coupled to a metal layer 5120 on an integrated circuit 5101 (note figures 43-44), where 
the metal layer 5120 has a coupling to a resistor, inductor, capacitor, diode, bond pad, 
or transistor 8101 on the integrated circuit 5101 . Note figures 1-10, 13-18, 43-54, and 
paragraphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claim 60 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction, a cladding 104-5109 comprised of a plurality of dielectric materials, a 
first plurality of conductive contacts 120 coupled to the germanium 108 wherein each of 
the first plurality of conductive contacts 120 comprises an ohmic contact to the germa- 
nium of the heterojunction, and a conductive plug 5121 with a first terminal coupled to 
the ohmic contact and a second terminal coupled to a metal layer 5120 of an integrated 
circuit 5101 (note figures 43-44), and; a second plurality of conductive contacts 1 18,122 
(800 in fig. 43^ coupled to the silicon 191. Note figures 1-10, 13-18, 43-54. and para- 
graphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claims 61 ,63, and 64 Delwala discloses a waveguide photodetector 
comprising a waveguide 160 comprising a core 190 comprised of a germanium 108 on 
silicon 191 heterojunction, a cladding 104-5109 comprised of a plurality of dielectric ma- 
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terials; a first plurality of conductive contacts 120 coupled to the germanium 108 and not 
coupled to the silicon 191 ; and a second plurality of conductive contacts 1 18,122 (800 in 
fig. 43) coupled to the silicon 191 and not coupled to the germanium 108, wherein said 
first plurality of conductive contacts 120 are displaced from said second plurality of con- 
ductive contacts 1 18,122, wherein a plurality of regions in the silicon 191 of the hetero- 
junction comprise a first plurality of dopants introduced at the same time as the introduc- 
tion of a plurality of dopants into a plurality of regions in the silicon body of a transistor 
81 01 (claim 61), a plurality of regions in the germanium 108 of the heterojunction com- 
prise a second plurality of dopants, and the first plurality of dopants is comprised of 
dopants with electrical charge opposite (claim 63) or equal (claim 64) to the polarity of 
the dopants comprising the second plurality of dopants. Note figures 1-iO, 13-18, 43-54, 
and paragraphs 0084-01 32 and 0245-0266 of Delwala. 

With regard to claims 65-67 Delwala discloses a waveguide photodetector having an 
input and comprising a silicon waveguide 160 with an input and an output and compris- 
ing a core 190 comprised of a gemianium 108 on silicon 191 heterojunction, a cladding 
104-5109 comprised of a plurality of dielectric materials, a first plurality of conductive 
contacts 120 coupled to the germanium 108; a second plurality of conductive contacts 
1 18,122 (800 in fig. 43) coupled to the silicon 191 ; a transistor 8101 having a polysilicon 
gate; and a polysilicon optical structure mode converter 51 10 with an input and an out- 
put, where the output of the mode converter 51 1 0 is coupled to the input of the 
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waveguide photodetector, and where the input to the mode converter 51 10 is coupled to 
the output of the silicon waveguide 160 and the mode converter 5110 is comprised of a 
plurality of dielectric structures introduced in substantial proximity to the input to the 
waveguide photodetector. Note figures 1-10, 13-18, 43-54, and paragraphs 0084-0132 
and 0245-0266 of Delwala. 

With regard to claim 71 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heteroju notion, and cladding 104-5109 comprised of a plurality of dielectric materials, a 
first plurality of electrical contacts 120 coupled to the germanium 108; a second plurality 
of electrical contacts 118,122 (800 in fig. 43) coupled to the silicon 191; and, a transistor 
body 81 08-81 1 4-81 1 0 fabricated at the same time as the fabrication of the silicon of the 
heterojunction and wherein the transistor body 8108-81 14-81 10 is external to the 
waveguide 160 and displaced from the waveguide 160. Note figures 1-10, 13-18, 43-54, 
and paragraphs 0084-0132 and 0245-0266 of Delwala. 

With regard to claim 72 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heterojunction, and a cladding 104-5109 comprised of a plurality of dielectric materials, 
a first plurality of conductive contacts 120 coupled to the gemianium 108, and a second 
plurality of conductive contacts 1 18,122 (800 in fig. 43) coupled to the silicon 191 , 
wherein at least one contact of the pluralities of contacts is electrically coupled to a 
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metal layer 5120 on an integrated circuit 5101 (note figures 43-44), where the metal 
layer 5120 has a an electrical to a resistor, inductor, capacitor, diode, bond pad, or tran- 
sistor 8101 on the integrated circuit 5101 external to the waveguide 160 and displaced 
from the waveguide 160. Note figures 1-10, 13-18, 43-54. and paragraphs 0084-0132 
and 0245-0266 of Delwala. 

With regard to claim 73 Delwala discloses a waveguide photodetector comprising a 
waveguide 160 comprising a core 190 comprised of a germanium 108 on silicon 191 
heteroju notion wherein a plurality of regions in the silicon of the heteroju notion comprise 
a plurality of dopants introduced at the same time as the introduction of a plurality of 
dopants into a plurality of regions in the silicon body of a transistor 8101 and wherein 
the transistor 8101 is external to the waveguide 160 and displaced from the waveguide 
160, and a cladding 104-5109 comprised of a plurality of dielectric materials; a first plu- 
rality of electrical contacts 120 coupled to the germanium 108; and a second plurality of 
electrical contacts 1 18,122 (800 in fig. 43) coupled to the silicon 191 . Note figures 1-10, 
13-18, 43-54, and paragraphs 0084-0132 and 0245-0266 of Delwala. 

Conclusion 

6. Any inquiry conceming this communication or earlier communications from the ex- 
aminer should be directed to Thomas L. Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 
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If attempts to reach the examiner by telephone are unsuccessful, please contact the 
examiner's supervisor, Sue A. Purvis, at 571-272-1236. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. Informa- 
tion regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status Information for unpub- ' 
lished applications is available through Private PAIR only. For more information about 
the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access 
to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). 
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Primary Examiner 
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